Isolation and characterization of outer and inner membranes from Pseudomonas aeruginosa and effect of EDTA on the membranes.
The outer and inner cytoplasmic membranes of Pseudomonas aeruginosa were separated as small and large membranes, respectively, from the cell envelope of this organism treated with lysozyme in Tris-chloride buffer containing sucrose and MgCl2 by differential centrifugation. The small membrane fraction contained predominantly 2-keto-3-deoxyoctonate (KDO), and little cytochromes or oxidase activities. The small membrane was composed of only 9 polypeptides and showed homogeneous small vesicles electron-microscopically. On the other hand, the large membrane fraction had high cytochrome contents and oxidase activities, and little KDO. The large membrane was composed of a number of polypeptides and showed large fragments or vesicles electron-microscopically. These results indicate that the small and large membranes are the outer and inner cytoplasmic membranes of P. aeruginosa, respectively. The isolated outer membrane showed a symmetrical protein peak with a density of 1.23 on sucrose density gradient centrifugation and the isolated inner membrane showed an unusually high density, probably due to association with ribosomes and extrinsic or loosely bound proteins. EDTA lowered the density of both membranes and caused lethal damage to the outer membrane, causing disintegration with the release of lipopolysaccharide (LPS), proteins and phospholipid.